The storage of antiprotons in the ISR for protonantiproton physics is planned for 1981, using the 3.5 GeV/c, cooled, antiproton source, which is currently being built at CERN. Two schemes have been studied for achieving this aim. Firstly, the antiprotons could be injected at 3.5 GeV/c from the cooling ring and accelerated in the ISR or secondly, they could be injected into the ISR at 26 GeV/c after acceleration in the CERN Proton Synchrotron (PS). Although the latter scheme is more expensive, since it requires a new transfer line, it has been adopted as it is operationally more reliable and as it makes it possible to stack the antiprotons. With five full-intensity pulses, the circulating antiproton current would be 0.15 A, which, with a 30 A proton beam, would yield a luminosity of 1.3 x 1029 cm-2s'1 in a standard intersection and 9.2 x 1029 cm72s1l with the planned superconducting low-S scheme.
Introduction
The storage of antiprotons in the ISR was first discussed in 1962 by K. Johnsenl before the ISR were constructed. The Figure 1 shows the CERN site with the AA ring and the new transfer tunnels which are currently under construction. Originally, it was proposed to eject the antiprotons from the AA ring along TT2 into Ring 1 of the ISR at 3.5 GeV/c (dashed line in Fig. 1 ). For this mode of operation, the ISR must accelerate the antiprotons to their final energy in the range 11 to 31 GeV/c, which requires crossing transition. Not only would this have required a specially designed and installed transition jump, but it would have prevented the ISR from accelerating more than a single pulse of 30 mA, since no way is known for getting a coasting stack across transition. It would also raise problems of compatibility with low-B insertions and the question of whether it is better to ramp experimental magnets, such as the SplitField Magnet, which has a 900 ton solid core, during the acceleration or to wait until the final energy is reached. When studied in detaill7, these problems do not turn out to be impossible to solve but their concurrence leads to a long and complicated setting up procedure with poor reliability.
26 GeV/c Injection Option
For post-acceleration, the antiprotons are returned to the PS via TTL2 and TT2 (Fig. 1) . After acceleration, the particles can either be ejected to the SPS via a new line TT70 or to the ISR via a new line TT6 and the existing line TTI. Thus, the ISR is relieved of the task of accelerating the beam from 3.5 GeV/c for which it is manifestly ill-suited and instead it is possibleto exploit its excellent storage capabilities and stack antiproton pulses over several days so giving far higher luminosities than were possible with the 3.5 GeV/c injection scheme. These considerations led to the adoption of the 26 GeV/c injection scheme despite its higher cost and it is hoped, using this scheme, to have antiprotons circulating in the ISR in 1981.
Antiproton Operation and Estimated Luminosities
One important difference from normal operation will be the rarity of antiprotons. It 
Experimental Magnets
The Split-Field Magnet spectrometer, the Superconducting Solenoid and the Open Axial Field Magnet substantially affect the circulating beams and since they are common to both beams, their fields cannot be simply reversed for antiproton operation. In the case of the Split-Field Magnet, this has made it necessary to accept a reduced horizontal aperture for the antiproton beam. The effect of the Superconducting Solenoid will be to separate the two beams vertically by '17 mm. This will be corrected by adding vertical orbit bumps of ±8.5 mm to each beam, for which new dipoles will be needed. Fortunately, the Open Axial Field Magnet has far less influence and the existing vertical orbit correctors are sufficient to bring the beams into head-on collision. All other experimental magnets can be used without any special considerations.
